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(54) PRODUCTION OF DIFFUSION REFLECTION PLATE AND REFLECTION DISPLAY 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process for 
producing a diffusion reflection plate having high 
reflection efficiency and desired directivity. 
SOLUTION: First, a resin film having photosensitivity 
is formed on a substrate 2. Next, this resin film is 
patterned by photolithography to provide the 
substrate with the assemblage of discretely disposed 
columnar bodies 22a. In succession, the surface of 
the assemblage of these columnar bodies 22a is 
coated with a resin 22b to form the assemblage of 
curvilinear recessed parts in the flat spacings 
between the discretely disposed columnar bodies 22a. 
Finally, a metallic film 22c is formed on the 
assemblage of the recessed parts. 
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CLAIMS 



[Claim(s)] 

[Claim l] The process which forms on a 
substrate the resin film which has 
photosensitivity, and the process which 
prepares a set of the pillar- shaped object 
which carried out patterning of this resin 
film by the photolithography, and was 
arranged dispersedly, The manufacture 
method of a diffuse reflection board of 
performing the process which forms a set 
of the crevice which curved in the flat 
crevice between each pillar-shaped object 
which carried out coating of the resin 
after that pillar-shaped objects gathered, 
and was arranged dispersedly, and the 
process which forms a metal membrane 
after that these crevices gather. 
[Claim 2] The manufacture method of the 
diffuse reflection board according to claim 
1 which divides a set of a pillar-shaped 
object a predetermined period, carries out 
patterning of the resin film so that the 
array interval of a pillar-shaped object 
may change gradually within a round 
term, and is characterized by changing 
gradually the depth of the crevice formed 
in the crevice between each pillar shaped 
object within a round term, and giving 
the inclination to a substrate flat surface 
in a periodic unit. 

[Claim 3] The manufacture method of a 
diffuse reflection board including the 
process which heat-treats and deforms 



the angle of each pillar-shaped object 
gently-sloping according to claim 1. 
[Claim 4] The 1st transparent substrate 
arranged to an incidence side. The 2nd 
substrate which joins to this 1st 
substrate through a predetermined gap, 
and is arranged at a reflection side. The 
electro-optics layer located in the 1st 
substrate side in this gap. The diffuse 
reflection layer located in the 2nd 
substrate side in this gap. The electrode 
which is formed in either [ at least ] this 
1st substrate or the 2nd substrate, and 
impresses voltage to this electro-optics 
layer. It is the reflected type display 
equipped with the above, and the 
aforementioned diffuse reflection layer 
consists of a resin film with which the set 
of a crevice was formed, and a metal 
membrane formed by the front face, after 
that the pillar-shaped objects by which 
left the crevice beforehand and 
patterning was carried out dispersedly 
gather, coating of the resin is carried out, 
and it is characterized by preparing a set 
of this crevice that curved in the flat 
crevice between each pillar-shaped object. 
[Claim 5] A set of a pillar-shaped object is 
reflected type display according to claim 4 
which is divided the predetermined 
period, patterning is carried out so that 
the array interval of a pillar- shaped 
object may change gradually within a 
round term, and is characterized by for 
the depth of the crevice formed in the 
crevice between each pillar-shaped object 
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changing gradually within a round term, 
and giving the inclination to a substrate 
flat surface in the periodic unit. 
[Claim 6] Reflected type display 
according to claim 5 characterized by 
forming cumulatively in the 2nd 
substrate of the above the switching 
element which drives a pixel electrode 
and this, and forming in the 1st substrate 
of the above the counterelectrode which 
meets this pixel electrode through this 
electrooptic material. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention relates to the 
manufacture method of the diffuse 
reflection board used for reflected type 
display. Moreover, it is related with the 
reflected type display using the diffuse 
reflection board. 
[0002] 

[Description of the Prior Art] 
Conventionally, the liquid crystal display 
is widely used as a thin shape and 
lightweight display. By development of 
information communication in recent 
years, the display for an information 
personal digital assistant (PDA) or 
mobile personal computers is lightweight, 
and, in addition to being a low power; 
colorization, highly-minute-izing, and 
high definition ization are also demanded. 



As display which replies to these 
demands, the reflected type 
electrochromatic display display is most 
suitable, and development is performed 
briskly now. The conventional 
monochrome reflection type liquid crystal 
display has the common method which 
uses two polarizing plates. When 
colorizing this, in addition to two 
polarizing plates, it is necessary to equip 
display with a light filter. However, if a 
light filter was used, since the use 
efficiency of outdoor daylight would 
become low with several %, it was not 
that to which the display screen becomes 
dark and can be equal to practical use. 
Now, it is at the stage where development 
of the liquid crystal display of the method 
which made the polarizing plate one 
sheet, and the method which does not use 
a polarizing plate at all is performed. 
However, the display device of the 
property which can still be satisfied 
enough is not obtained. STN, R TN, and 
R-OCB. using the form birefringence of 
liquid crystal are known for the present 
condition as a drive method which used 
the one-sheet polarizing plate. However, 
although STN mode etc. has the 
advantage which can perform a simple 
matrix drive, it is inferior in respect of 
quality of image or a speed of response. 
On the other hand, various guest host 
(GH) modes are proposed as a method 
without a polarizing plate. Its reliability 
is not enough although guest host mode is 
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generally excellent in respect of the 
luminosity. As mentioned above, there 
are each mode merits and demerits and it 
can be said that reflected type display is 
in a developmental stage. 
[0003] 

[Problem(s) to be Solved by the 
Invention] It is necessary to utilize an 
incident light effectively, and reflected 
type display needs to aim at improvement 
in brightness, in order to display using 
the incident light from circumference 
environment. Moreover, in order to 
realize the white display called so-called 
paper white, it is necessary to carry out 
diffuse reflection of the incident light 
fundamentally. As the method, there are 
structure of installing a 
diffuse-transmission board ahead rather 
than the liquid crystal layer of a panel, 
and structure of forming a diffuse 
reflection board behind a liquid crystal 
layer. By the type which installs a 
diffuse-transmission board (transparent 
dispersion film) ahead, the material film, 
which has the dispersion property of 
being equal to practical use is not yet 
developed, but, in addition, dotage of a 
picture and the problem of a contrast fall 
are left behind. With the latter structure, 
there are some which attach a diffuse 
reflection board in the tooth back of a 
posterior glass substrate as easiest 
method. However, since the glass 
substrate of a posterior intervenes 
between a liquid crystal layer and a 



diffuse reflection layer, this structure 
may pass along the pixel from which an 
incident light and the reflected light 
differ, and has problems, such as a fall of 
resolution, and mixture of a color tone. In 
order to solve this, it is necessary to make 
a diffuse reflection board not the exterior 
but inside a panel for example, and 
concrete structure is indicated by 
JP,5;323371, A and JP,8-227071,A. 
However, since the diffuse reflection 
board indicated by these official reports 
diffuses an incident light, it is equipped 
with detailed convex structure, it is 
difficult to adjust the height of a salient 
of structure top each, and it sees practical, 
and cannot say that a reflection property 
is still enough, but the room of 
improvement is left behind. 
[0004] 

[Means for Solving the Problem] The 
following meanses were provided in order 
to solve the technical problem of a Prior 
art mentioned above. That is, according 
to this invention, a diffuse reflection 
board is manufactured according to the 
following processes. First, the process 
which forms on a substrate the resin film 
which has photosensitivity is performed. 
Next, the process which prepares a set of 
the pillar-shaped object which made this 
resin film patterning by the 
photolithography, and was arranged 
dispersedly is performed. Then, after that 
pillar-shaped objects gather, coating of 
the resin is carried out, and the process 
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which forms a set of the crevice which 
curved in the flat crevice between each 
pillar-shaped object arranged dispersedly 
is performed. The process which forms a 
metal membrane in the last after that 
these crevices gather is performed. A set 
of a pillar-shaped object is divided a 
predetermined period preferably, 
patterning of the resin film is carried out 
so that the array interval of a 
pillar -shaped object may change 
gradually within a round term, the depth 
of the crevice formed in the crevice 
between each pillar-shaped object is 
gradually changed within a round term, 
and the inclination to a substrate flat 
surface is given in a periodic unit. 
Moreover, the process which heat-treats 
and deforms the angle of each 
pillar-shaped object smoothly preferably 
is included. 

[0005] The diffuse reflection board 
created by the process mentioned above 
can be built in reflected type display. In 
this case, the 1st transparent substrate 
located in an incidence side as 
composition with fundamental reflected 
type display, The 2nd substrate which 
joins to this 1st substrate through a 
predetermined gap, and is arranged at a 
reflection side, It has electro-optics layers, 
such as a liquid crystal layer located in 
the 1st substrate side in this gap, the 
diffuse reflection layer located in the 2nd 
substrate side in this gap, and the 
electrode which is formed in either [ at 



least ] this 1st substrate or the 2nd 
substrate, and impresses voltage to this 
electro -optics layer. The aforementioned 
diffuse reflection layer consists of a resin 
film with which the set of a crevice was 
formed, and a metal membrane formed 
by the front face as a feature matter, after 
that the pillar -shaped objects by which 
left the crevice beforehand and 
patterning was carried out dispersedly 
gather, coating of the resin is carried out, 
and a set of this crevice that curved in the 
flat crevice between each pillar-shaped 
object is prepared. Preferably, the set of a 
pillar -shaped object is divided the 
predetermined period, patterning is 
carried out so that the array interval of a 
pillar-shaped object may change 
gradually within a round term, the depth 
of the crevice formed in the crevice 
between each pillar- shaped object 
changes gradually within a round term, 
and the inclination to a substrate flat 
surface is given in the periodic unit. 
Moreover, accumulation formation of the 
switching element which drives a pixel 
electrode and this is carried out 
preferably at the 2nd substrate of the 
above, and the counterelectrode which 
meets this pixel electrode through this 
electro -optics layer is formed in the 1st 
substrate of the above. 
[0006] According to this invention, when 
the set of a detailed crevice is formed in 
the front face and a diffuse reflection 
board is built into reflected type display, 
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compared with the diffuse reflection 
board which formed detailed heights 
collectively like the former, the reflection 
property is excellent and a bright picture 
is acquired. Moreover, while giving an 
anisotropy to the reflected light and 
improving the use efficiency of outdoor 
daylight by attaching an inclination to 
the front face of a diffuse reflection board 
periodically, it enables it to avoid a reflect 
lump of the light source. 
[0007] 

[Embodiments of the Invention] With 
reference to a drawing, the gestalt of 
operation of this invention is explained in 
detail below. Drawing 1 is process 
drawing showing the manufacture 
method of the diffuse reflection board 
concerning this invention. As first shown 
in a process (A), the substrate 2 which 
consists of glass etc. is prepared. The 
resin film which has photosensitivity on 
it is formed. A photoresist can be used as 
a resin film. In this example, coating of 
the acrylic resist is carried out on the 
substrate 2 so that it may be thin to 
about 2 micrometers. A set of 
pillar-shaped object 22a which carried 
out patterning of the resin film by the 
photolithography, and was allotted 
dispersedly is prepared. That is, exposure 
processing is performed through a mask 
to the resist by which coating was carried 
out to the front face of a substrate 2, 
negatives are developed after that, and 
pillar-shaped object 22a is formed. In this 



example, pillar-shaped object 22a is 
allotted at random, and the interval 
between adjacent pillar-shaped object 
22a is about 1-50 micrometers. Next, as 
shown in a process OB), after that 
pillar -shaped object 22a gathers, coating 
of the acrylic resin 22b is carried out, and 
a set of the crevice which curved in the 
flat crevice between each pillar- shaped 
object 22a allotted dispersedly is formed. 
Then, it heat-treats by moving to a 
process (C) (reflow), and the angle of each 
pillar-shaped object 22a is deformed 
smoothly. For example, the angle of each 
pillar-shaped object 22a becomes round 
by giving heat-treatment for 10 minutes 
at 180 degrees C. At a process (D), after 
that crevices gather, metal membrane 
22c is formed in the last. For example, 
the vacuum evaporationo of silver or the 
aluminum is carried out, and metal 
membrane 22c is deposited by 
predetermined thickness. Thereby, the 
diffuse reflection layer 22 which consists 
of pillar-shaped object 22a, resin film 22b, 
and metal membrane 22c is obtained. A 
diffuse reflection board is the structure in 
which the diffuse reflection layer 22 was 
formed on the substrate 2. Thus, the 
depth size of the crevice formed in the 
obtained diffuse reflection layer 22 is 
about 2-8 micrometers, as shown in (B). 
[0008] Drawing 2 is typical process 
drawing showing other operation 
gestalten of this invention. It is the same 
as that of the manufacture method shown 
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in drawing 1 fundamentally, and a 
corresponding reference number is given 
to a corresponding portion, and an 
understanding is made easy. With this 
operation gestalt, as shown in (A), a set of 
pillar shaped object 22a is divided the 
predetermined period P (only a part for a 
round term is displayed drawing), and 
patterning of the resin films, such as a 
photoresist, is carried out so that the 
array interval p of pillar- shaped object 
22a may change gradually within a round 
term P. As shown in (B) after this, after 
that pillar -shaped object 22a gathers, 
coating of the resin 22b is carried out, 
and a set of the crevice which curved in 
the flat crevice between pillar shaped 
object 22a allotted dispersedly is formed. 
Under the present circumstances, surface 
tension works strongly, so that the crevice 
between pillar shaped object 22a is 
narrow, and a crevice becomes shallow. 
Since an operation of surface tension will 
become low relatively if the crevice 
between pillar shaped object 22a becomes 
large, the depth of a crevice becomes 
large. Thus, the depth of the crevice 
formed in the crevice between each 
pillar -shaped object 22a can be 
automatically changed gradually within a 
round term P. When this is seen 
macroscopically, the inclination to the flat 
surface of a substrate 2 will be given to 
the diffuse reflection layer in the periodic 
P unit. As shown in (C) after this, it 
heat-treats and the angle of each 



pillar shaped object 22a is deformed 
gently-sloping. What is necessary is just 
to deposit a metal membrane by 
predetermined thickness on resin film 
22b, although not illustrated after this. 
[0009] Drawing 3 is process drawing 
showing the manufacture method of the 
diffuse reflection board concerning the 
example of reference. As first shown in 
(A), the substrate 2 which consists of 
glass etc. is prepared. The resin film 
which has photosensitivity is formed on a 
substrate 2. A photoresist can be used as 
a resin film. The set of pillar-shaped 
object 22a by which division arrangement 
was carried out by carrying out 
patterning of the resin film by the 
photolithography is prepared. Then, as 
shown in (B), it heat-treats and each 
pillar-shaped object 22a is transformed 
gently-sloping. This reflow is processing 
which heats beyond the softening 
temperature of a resin film, or the 
melting point, once dissolves the resin 
film of a pillar shaped object, and is made 
to transform this gently- sloping in an 
operation of surface tension. Thereby, the 
angle of pillar -shaped object 22a can be 
taken, and a set of desired heights is 
obtained. Furthermore, coating of resin 
22b another as shown in (C), after that 
each pillar shaped object 22a which 
carried out convex deformation 
gently-sloping gathers is carried out, and 
the flat crevice between each 
pillar shaped object 22a allotted in 
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division is filled and curveized. The size 
of each heights is 3-40 micrometers. 
Although not illustrated after this, a 
metal membrane is formed after that 
pillar-shaped object 22a which deformed 
gently sloping gathers. 
[0010] As shown in drawing 1 , according 
to this invention, the diffuse reflection 
board is constituted considering the 
crevice as a subject. Thereby, the 
reflection property of the direction of a 
substrate transverse plane is improved, 
and a bright screen is obtained. In 
addition, as shown in drawing 2 , a 
picture is observable from a transverse 
plane by attaching the inclination of a 
request to a diffuse reflection board to 
predetermined every period P, preventing 
a reflect lump of the light source. Since 
the diffuse reflection board is constituted 
not considering a crevice but considering 
heights as a subject, when an external 
incident light diffuses broadly and 
observes a picture from a transverse 
plane, a luminosity stops on the other 
hand, being sufficient in the example of 
reference shown in drawing 3 . 
[00 11] Drawing 4 is the typical cross 
section showing the general composition 
of reflected type display. The 1st 
substrate which reflected type display 
(panel) becomes from the laminating of 
the transparent base 6 arranged at the 
incidence side, and a polarizer 8 so that it 
may illustrate, The 2nd substrate 2 
which joins to this 1st substrate through 



a predetermined gap, and is arranged at 
a reflection side, It has electro-optics 
layers, such as the liquid crystal 3 located 
in the transparent base 6 side in the gap 
of both substrates, the diffuse reflection 
layer 22 located in the 2nd substrate 2 
side in a gap, and the electrode which is 
formed in either [ at least ] the 1st 
substrate or the 2nd substrate, and 
impresses voltage to liquid crystal 3. In 
the reflected type display which has the 
starting composition, in order to abolish 
parallax, the diffuse reflection layer 22 is 
formed in the gap of two glass substrates. 
The surface structure which is mainly 
concerned with the set of a crevice which 
was excellent in the reflection property as 
this diffuse reflection layer 22 is adopted, 
an inclination is further given to the 
aggregate of a crevice the whole 
predetermined period, and directivity is 
taken out with this invention. In reflected 
type display, since there is no back light, 
an ambient light is used as the light 
source. There is indirect light by 
reflection of direct light, such as an 
electric light, and direct light in an 
ambient light, and the rate is the 50- 50th 
place roughly. Although a problem is not 
posed in the case of indirect light, since in 
the case of direct light reflection of a 
substrate front face and the reflection 
from the diffuse reflection layer 22 
located in the back lap and there is a 
reflect lump of the light source as shown 
in drawing 4 , it is hard coming to observe 
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a picture in the bright mirror reflection 
direction. 

[0012] Then, as shown in drawing 5 , the 
periodic inclination is made from this 
invention in the diffuse reflection layer 
22. The concrete manufacture method is 
as having been shown in drawing 2 . By 
giving an inclination to the diffuse 
reflection layer 22, as surface reflection 
and the reflection from a diffuse 
reflection layer do not lap, a reflect lump 
is prevented. Moreover, since the light 
source is more nearly up than a visual 
axis in many cases, when using 45 
degrees or more of panels, standing them, 
the direction and angle of the appearance 
which can use efficiently the direct light 
from the light source located up, and an 
inclination have been set up. About the 
degree of tilt angle, 1 degree ■ 20 degrees 
are desirable, and it is 5 degrees - about 
15 degrees more preferably. In addition, 
the diffuse reflection layer 22 shown in 
drawing 5 forms in a periodic inclination 
the detailed salient which made the 
crevice the subject, and light is made to 
be scattered on it. By increasing a crevice 
compared with heights, the quantity of 
light reflected in the direction of a 
transverse plane of a panel increases, and 
a screen becomes bright. 
[0013] Drawing 11 expresses the state 
where the fine structure of the diffuse 
reflection layer 22 with an inclination 
shown in drawing 5 was expanded 
typically Prism 22a is created by the 



photolithography so that it may illustrate. 
The set of prism 22a is divided the fixed 
period P. This period P is 10- 30 
micrometers. The array interval p of a 
prism is changing gradually within a 
round term. The height size H of prism 
22a is 1-2 micrometers, and the 
width-of-face size Wis 1-2 micrometers. 
In this case, as for the array interval p, it 
is good to set up by 0.5 to 5 times the 
prism width of face W. If resin film 22b of 
a bilayer eye is slushed after forming a 
set of prism 22a, the contact with prism 
22a will rise with the surface tension. A 
set of a crevice will be done if it hardens 
in this state. The depth of a crevice is 
connected with the array interval p. The 
depth of a crevice becomes shallow, so 
that from drawing and an interval p 
becomes narrow. Thereby, a desired 
inclination is given to a diffuse reflection . 
layer at each period P of every. A pillar is 
sufficient although the prism is used as a 
pillar-shaped object in this example. 
Moreover, in the case of a prism, a 
cross-section configuration is changeable 
into a rhombus etc. from a rectangle or a 
square. Moreover, heat- hardened type, 
ultraviolet-rays hardening type, and 
solvent dissolution type any are sufficient 
as resin film 22b used for a bilayer eye. 
From a viewpoint of a process, it is easy 
to deal with the direction of a 
heat-hardened type or ultraviolet-rays 
hardening type. 
[0014] Drawing 6 is the typical 
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fragmentary sectional view showing the 
first example of the reflected type display 
concerning this invention, this example is 
the one sheet polarizing plate type liquid 
crystal display which used liquid crystal 
as an electrooptic material. This liquid 
crystal display could do color display, is a 
reflected type and has adopted the active 
matrix. All also of other examples and 
examples of comparison are the same. 
Between the 1st substrate 1 located in an 
anterior (observer side), and the 2nd 
substrate 2 located in a posterior, liquid 
crystal 3 is held as an electrooptic 
material. The anterior substrate 1 uses 
the transparent base 6 which consists of 
glass etc., and the laminating of a 
polarizing plate 8 and the phase contrast 
board (phase contrast film) 7 is carried 
out to the upper surface. As for the 
polarizing plate (polarizer) 8, the front 
face is covered with the nonreflective coat 
(AR). The light filter 9 divided into RGB 
three primary colors is formed in the 
inferior surface of tongue of the 
transparent base 6. Above each class is 
contained in the outer layer section 4. 
The 1st substrate 1 contains the inner 
layer section 5 further, and the 
orientation film 11 which consists of a 
transparent electrode (counter electrode) 
10 which consists of ITO etc., a polyimide 
film, etc. is formed. The 2nd substrate 2 
of a posterior consists of a glass plate etc., 
and TFT 24 is cumulatively formed in the 
front face as a switching element. Each 



TFT 24 is covered by the insulator layer 
23, and the diffuse reflection layer 22 is 
formed on it. This diffuse reflection layer 
22 makes a subject the crevice allotted at 
random so that it may illustrate, and it is 
created by the manufacture method 
shown in drawing 1 . On this diffuse 
reflection layer 22, the flattening film 26 
for carrying out flattening of the crevice 
is formed, and the transparent pixel 
electrode 20 which consists of ITO etc. is 
formed on it. The pixel electrode 20 is 
covered with the orientation film 21 
which consists of a polyimide etc. Liquid 
crystal 3 is held between the 1st 
substrate 1 of an anterior, and the 2nd 
substrate 2 of a posterior. 
[0015] TFT 24 has for example, bottom 
gate structure, and is the laminated 
structure which piled up the gate 
electrode, the gate insulator layer, and 
the semiconductor thin film in order of 
the lower shell. A semiconductor thin film 
consists for example, of polycrystal silicon 
etc., and the gate electrode and the 
channel field to adjust are protected from 
the bottom by the stopper. The contact 
hole is formed in the wrap insulator layer 
23, and this TFT is opened for free 
passage to the source electrode and the 
drain electrode. The drain electrode is 
connected to the pixel electrode 20 
through the contact hole which carried 
out opening to the insulator layer 23, the 
diffuse reflection layer 22, and the 
flattening film 26. The drain electrode 
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and the pixel electrode 20 of TFT 24 have 
this potential by this. Signal levels, such 
as a video signal, are supplied to a source 
electrode (not shown). 
[0016] The 1st substrate 1 and the 2nd 
substrate 2 of each other are joined 
through a spacer, and both gap size is 
controlled by 3 micrometers. Liquid 
crystal 3 uses the p type pneumatic liquid 
crystal with a small (deltan=0.074) 
refractive index anisotropy. Twist 
orientation of this pneumatic liquid 
crystal 3 is carried out with the 
up and down orientation films 11 and 21. 
If voltage is impressed between the 
up-and-down electrode 10 and 20, the 
twist pneumatic liquid crystal 3 will shift 
to perpendicular orientation. Liquid 
crystal 3 is a substrate and parallel at the 
time of no voltage impressing, and this 
display displays black. In the voltage 
impression state, liquid crystal 3 is the 
birefringence mode which carries out 
orientation perpendicularly to a 
substrate and displays white. By this 
method, after changing an incident light 
into the linearly polarized light with a 
polarizer 8, with the combination of the 
phase contrast board 7 and liquid crystal 
3, the phase contrast for quarter 
wavelength is respectively produced in 
the time of incidence and outgoing 
radiation, and an extinction is carried out 
at a polarizing plate 8 at the time of 
outgoing radiation. Usually, it has 
compensated so that phase contrast may 



serve as quarter wavelength in the 
full-visible wavelength range with the 
phase contrast board 7 in consideration of 
a wavelength dispersion. 
[0017] The second example of this 
invention is explained with reference to 
drawing 7 . It is the same as that of the 
first example fundamentally shown in 
drawing 6 , and a corresponding 
reference number is given to a 
corresponding portion, and an 
understanding is made easy. While the 
diffuse reflection layer 22 formed in the 
2nd substrate 2 side makes a crevice a 
subject as a feature matter, the 
inclination is given the fixed period. The 
concrete formation method is as having 
been shown in process drawing of 
drawing 2 . 

[0018] Drawing 8 is the typical 
fragmentary sectional view showing the 
example of comparison. Fundamentally, 
this example of comparison is the same 
as that of the first example shown in 
drawing 6 , gives a corresponding 
reference number to a corresponding 
portion, and makes an understanding 
easy. A different point is a point that the 
diffuse reflection layer 22 formed in the 
2nd substrate 2 makes not a crevice but 
heights a subject. The manufacture 
method of the diffuse reflection layer 22 
which makes these heights a subject is as 
having been shown in drawing 3 . 
[0019] Drawing 9 is the ** type view 
showing the measuring method for 
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performing evaluation of the first 
example mentioned above, the second 
example, and the example of comparison. 
The lighting light which carried out 
incidence from the light source arranged 
in the direction of 30 degree to the panel 
was received in the light-receiving section 
located in the direction of a normal of a 
panel, and the reflection factor of a panel 
was measured. 

[0020] Drawing 10 expresses the 
measurement result. In the case of the 
example of comparison, the reflection 
factor at the time of a white display is 
27.6%, and the reflection factor at the 
time of a black display is 3.0%. The 
contrast which took both ratio is 9.2. In 
the case of the first example, the 
reflection factor at the time of a white 
display is high with 31.8%, and contrast 
has become 10.6 by this relation. The first 
example uses the diffuse reflection layer 
which made the subject the crevice 
allotted at random to the example of 
comparison using the diffuse reflection 
layer which made heights the subject. For 
this reason, compared with the example 
of comparison, the reflection factor of the 
direction of a transverse plane became 
high, and the first example has led to the 
improvement of contrast. The reflection 
factor at the time of a white display is 
33.5%, and the second example is 
improving further from the first example. 
Consequently, contrast is 11.2. The 
second example uses the diffuse reflection 



layer which gave the inclination the fixed 
period while making a crevice a subject. 
For this reason, the reflection factor of 
the direction of a transverse plane is still 
higher. 
[0021] 

[Effect of the Invention] Generally, in 
reflected type display, contrast (10 or 
more) of.the same grade as a newspaper 
or printed matter is desired. A white 
display bright for that purpose and a 
dark black display are required. That is, 
the high reflection factor at the time of a 
white display and a low reflection factor 
at the time of a black display are desired. 
For that, it is necessary to raise the use 
efficiency of an incident light. Since the 
diffuse reflection layer to which this 
invention makes a set of a crevice a 
subject in view of this point is used, 
contrast of reflected type display can be 
made or more. into ten. Moreover, 
although this angle becomes the brightest 
in order that the reflected light may come 
out at the same angle as an incident 
angle when direct light carries out 
incidence to a display panel, surface 
reflection of a panel and the internal 
reflection of a panel lap, there is a reflect 
lump etc., and it becomes hard to see. An 
observer needs to avoid this degree of 
mirror reflection vectorial angle 
inevitably. According to this invention, 
since the periodic inclination is formed in 
a diffuse reflection layer, the reflection 
from the reflector comes to differ from an 
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incident angle, and can see the moreover 
brightest picture in the state where there 
is no reflect lump. By using the diffuse 
reflection layer which has the starting 
structure, the bright high reflected type 
display of contrast is realizable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is process drawing 
showing the manufacture method of the 
diffuse reflection board concerning this 
invention. 

[Drawing 21 It is process drawing 
showing the manufacture method of the 
diffuse reflection board concerning this 
invention. 

[Drawing 31 It is process drawing 
showing the example of reference of the 
manufacture method of a diffuse 
reflection board. 

[Drawing 4] It is the typical fragmentary 
sectional view showing the general 
composition of reflected type display. 
[Drawing 5] It is the typical cross section 
showing the example of composition of 
the reflected type display concerning this 
invention. 

[Drawing 6] It is the cross section 
showing the first example of the reflected 
type display concerning this invention. 
[Drawing 71 It is the cross section 
showing the second example of the 
reflected type display concerning this 
invention. 



[Drawing 81 It is the cross section 

showing the example of reference of 

reflected type display. 

[Drawing 91 It is the ** type view 

showing the measuring method used for 

evaluation of reflected type display. 

[Drawing 10] It is front drawing showing 

a measurement result. 

[Drawing 111 It is the ** type view 

showing the fine structure of the diffuse 

reflection board manufactured according 

to this invention. 

[Description of Notations] 

2 [ ... A pillar-shaped object, 22b / ... A 

resin film, 22c / ... Metal membrane ] ... A 

substrate, 22 ... A diffuse reflection layer, 

22a 
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1 

7 * h 'J V ^ 7 w <fc 5 RWBK*'<* = > ^ bT i§6 
ttEMtt©8iI#8s. 

©ss^&o 

mm i »ss 2 »£©'> < t fcjiM;* n 
R«awfe£B izm£.*wiiu-rznm£%ffiZ- rz^smtm. 

mif3ffifL5W«iilH]g|5©*-&A s f^^ti^^&Mi: j e© 

o b&RGa»©ii&-&sK»-;fc£ i: *imt-rz>%.Mmm. 
c^^=>^*nt* «-ttttf*©p^©Pf m^mt 

IBS! 1 *fc£ttR*aWe3**«Srt- Ut RDXttSElctt 
[0 0 0 1] 
[0 0 0 2] 



(2) 

©«RCJ:DflBa««*lll* (PDA) ^h;wi-v 
*S*$ti-rv^5. dft^Og^tSx-SSt^Siib 

< b^v^^©^s«^g©ia 

««©«JB*TttftWfflLfcSTN, R — TN> R-OC 

^i$JK©^T-^5o — 35N ffi3ftS8Rb©#5S;i:bTfI* 
©y^h*^b (GH) ^E-HtfilSl^ftTV^o 
YfrT.Y^—Y tt— »C HB 5 $ffl^T'gnt W § # ®p 
&ft+frX't&\ lik±<B*K.> g-^E— K— ft— $t#& 

[0 0 0 3] 

[ftmm& b «t 5 1 t % mm frmmsk^mmx- tm 

J:lTs y^;i/©«MJ:!3*«l*tiiS«Bail«*»« 

-rsffiiti:, «iiJi©sbfircja«csi«Efeia!»t««iiiii j 

bTffi»Si«R%S«ffl^^S«©» 

ft»ft-r4»t, it»si«6ft''^^©^»t?tt&<'rt 
sucff o atr ^s* 5 ^ 5 , & t z. iz&mw- 5-3233 

7 1 ^fm-Wftn* 8- 2 2 7 0 7 1 ^<2rfSHM#:W^ 

pa^ * n&t&fcsit'tEa xm^t^WLt z&timtaehM 
ffiii±f@^©^©^^SM^-rs 

so &M©^%* 5 ^^tiT^?) 0 
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3 

[0 0 0 4] 

*^©±t#MH^ffM-rs'xg^ff ft r> o £F£ b < it 

ftx-mmtmibzit, fflmm&xmi^mzttTzm 

[0 0 0 5] ±MbfeS&K £f)^2ttfcffifSc£!tt£ 

^a{i»*wft«^t it, Af*«c{fta-f ssBjift 

!g 1 ^©P^f^bTEiSil 1 UT 

cc&a-r sffifuift if©«so^s kp^esf"3t-^ 2 
mm\zm.Wi-r^MmM.mm mm i ataaa^ 2 a 

$ftfc^«JKtiP6)ft!?> ^tt>ffi.?3ZmLXMWt$)lc^ 

* t) * -mmftxfevi&<z>mwm&&.mmz mt? § 
xmfa^wiztt-rzmmwi-s-znx^Zo xa?£b< 

fct, tul3^2»ielc:(il]m*®St>"3n^lE»-r5^-i' 

[0006] *^B§^j:n{Ss n£iiE*r«tt^©a®^ 

£E#SM,*:*§£\ ^©«C^ft£i^£lfllS-i$Cff2fiK 

bfcffittsflfiscit'^ stutttfintA'D, b§3v> 

#T-£5«£bT^3, 
[0 0 0 7] 

[&BJ§©||ffi®B«J] UTHffift#flBLT**iH©|lffll 



4 

\zmm&mT*WEmmi&rz. mmmk lx&m 

z.\£7*Ylsi?Zbt:m^ZZt.1fiX'&2>o ^JT-fct, 
fflt*-'^ = >^bTllt«Wt:iI*nfcattf*:2 2 a©* 

. w&x astE2©si®ic:iex*nfcbs?^ h 

n tttt»2 2 a£»T£, ##JT-«, &ttf*:2 2att7 
^Ci*nT*D, »t>^"5a#W*2 2afflH©lffl 
H(il~5 0>umgjK-r$>5o (B) 

tttt&2 2 a©jgi§r©±{cfci:;?.fcfT* U;i/*©« 
. IB 2 2bSHU ««WCffiStt&#littf*2 2 a© 

nB©¥aftswac»ft bfeiHBi5©jfr&fe^-rs. ««^ 
tig (O mmm oj^d-) £jgbT<@ 

^?©a«i*2 2'a©^*»6*»lc^-rs 0 fcfc*.«s 

1 8 o'ct- 1 oamaMBm&mrz.z.K.£.r>, f@*© 

tttt*2 2a©^|*«A<ftS. ««C1§ (D) T\ C3 
ao ffl©iS-&©±t*Slfflt2 2 cSJKfiM-S. fc£xfc±\ ft 
Xtt7;i/$=.*A*as*bT&«yt2 2 c*0f«©ff* 

cntiti, tt#<#2 2 a £tti&jBt2 2 b 

£:£JSJSI2 2 c t*»e>ft6ffi»S«JB2 2<W*e.Jx4. 

isfcsittsiiats 2 ©±Ki6«KiMi 2 2 sMifei 

£T* & 5 o Z. ©$ t b Tf# & n/riSfSESM/f 2 2 Kflgfig 

*nfcoaap©aR*Tj-iStt (b) £jjvr#£ N 2-8 #m 
[0008] 02 tt**w©flfc©«iB&fflis w-r«afl9 

ftX^T-SSc ifcfcWCtt, BUCjj*bfc«3i#ffii: 

Tg8¥£^£bTv>5. #H8©fca§T-tt (A) 

tttt<*2 2a©*^*Br««SBP"eKW») (HIT- 
tt-«H»©**«a«) x -mMPteX&fttt.2 2 a© 
ffi^UP^PSp A s |gP^^|£fb-r 3*RIC 7 h U i?7. hft iT 
OttfflBfflt*-'^ = >^ r bTV\5. C©^ (B) fcjj*-r# 
t N tttt^2 2 a©j(S-&©±K:Sffl&2 2bSfXU li 
«W«jK:E$nfcatt{*2 2 a©M©¥SftWHfcWfflb 

fccafiBcm^s^ja-r a. ^©^ tt««2 2 ap^©ps 

IBtf«V^S«Iii!Wj* J ?i<«*H Eia5A s ^<ft-5o Stt 
40 ft 2 2 aPa©PIPfl tfiS < ft* fcS@3fcfr©f£ffl#*l*fl$ 
Cffi<ft5©Ts [!3ge©S§^A s ^#<ft5o CI©^tCb 

-tei>ft£, §a«i*2 2 a©pj©Pf,p^(cffM-r-5[H]a5 
5. cn*s«wtasi:ia»BP#ffiTatR2©sp®t: 

«-rS«^tf&SL5it@t^#^fLT ^ -5 3 i: tC ft 3o 

c©« (c) c^-rait:, tommMzmuxm^oxm 
{$.2 2 ac^^fte^ipc^-r^o d©^m^bftt» 

«I§M2 2b©±(lF/f*©.IP^T-^JII^±i«-rn 
so [0 00 9]B3lt fc^SffiS!lSM«©«3i* 
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5 

&iffre>&sai£2 a£tR2©±fc:i&fctt* 

2a©Jfc£SS!fra. m^X (B) finflMK 
S^ffiLTx ffl*©tttt#2 2 atft«6»CfiKt 
5. u0'J7D -tt«HBJI»©*WtoSl4> b < HtHuSUJLtfc: 

iottu ^»©«ii&*t*-s*jKu ensues* 

mm.2 2 a©3i^;h.TJ9r3©i!!ifflS©J*&aM#e> 

ns 0 (o c^t^c, 5&fie>36»tia«^u&«- 

*H#ft2 2 a©H^0±(CgiJ©»JIB2 2 b # 
ffli$£E£ft&S-ttttfr 2 2 a©H©¥fi&W!«*g«> 
T^fl{b-T§o iE*©tag&©^i£fct:3~4 O/tmT^ 
S. C©&BK*b&0**. fc£6*»K:«Jgbfcttttf*2 

[0 0 10] ilCSb» #$BBJ§£«fctU£, ffiifc 

*>s a«iE@^[q)©sit^t4A s a5t«^n, b^s^m** 

f#6>ftSo iDx.T> B2fcjjVr«fc:, fSCSISPSC 
fifi«fcSSflRK:»fa©ffi»*(*»5c:i:Tf, ^®©^t>a 

So cnWU H3CjFbfc##WT?tttett£l4«# 

Co o 1 1] H4tt, swa*^««©-«w<j**dift 

? 8 ©«)!*» *,£smatlg^ Bf*©iai«*^urK 
asR©BBi»f9Tfaws»6ffl!Kiffiji-r**a3 3a:if©« 

»2 2fc, »H«RSV»2a6ttt©'>«:<i:t,-^FK:jB 

-r^2^o*f7^»g©F^rt tffiiScKftre 2 2 

TI^So *^T-I±, d©tei!c5lt@2 2hUTSW^ 

ttc«nfccn»©jfc^*±j:-r5*is*js*«fflu M 

CIHIffl5©j||-&f*;K:BfSEfflJHS«»*W--9- bTJifnlte Siii 
bT^So SftfSSBj&ireHyty*^ h#£^© 

£©B»#fclSS#©^£±3IH»3fea*&!K *©W 
£-|±*i:A»fc:5 0 : 5 0(ft"?fc5. IMftfrDV&ttHMI 

t:&e>&<^\ m8&&Dm&* i4c^-r«t:, ssa 

ffi©^fc*©JI£ffiB-r3«;tt£atJi2 2 jG» £>©£&• 
T-ttBEflfoPIISf b£< <&S. 

[0012] zzx, &&WX-&, mscm-rm^ is 



(4) 

6 

wm$m2 2\zmmmt£tm*i't*)SL^x&z. -e©n 

&©Ka^a&&&^*fcbT^!>&#SB&«. ^ 
4 5° &±±xx&m~rzm*m&, Jzxtz&si-zft 

«*6©iSS5**»*»t:ffii5«, tt#©;*[S#VK: 
fcflEfcKSSbT^S. I^SCo^Tttl 0 ~2 0° 
#$?3;L<, iOJf* b<(±5° ~1 5° aST-^So 
ii Adx-Tn EI 5 fcr^-f iSfcSMJf 2 2 ttfflJtBfl&fcfijBHc, 

^©lEB^IeOtStTf S^Mittix.. IIMdW < £ 

-So 

[00 13]HHtt, H5CS Ltcmmttg&WL&M 
122 ©«WBI«jaS«K;fl?jK:lfi* bfcttttS^fc LXU 
So la^-rsfll^ £ltt2 2 a£r7* h 'J VV^y-i C 
«t Of^fiSf 5. ^S2 2a©*Wtt-SE©ia»iP-?IE«J 
^ftT^So «I©MIWPttfci;x.«l 0~3 0^mT-fe 
*o So -fflMrtC*sv^T«tt©BWIIffllHpttSISWCffifl: 
UT^So £S2 2a©iaS^^Httl~2/zmT-> H 
TfiSWt. l~2/imt-$5. £©t§i§N EgJMIRpttft 
tt«W©0. 5~5fflFfc»5M-ii:J:V». ^Itt22a© 
S^eMltt, -/f S©WJ§&H2 2 b*«Ebfctr 
i:^ *©£iBBWjfc«fc?>*M£2 2 ai:©^liS5±tf 
So ^ottJSTfilfbf 5i:lHl»©*^i*ffi*±3bs«. en 
«©a£tte5UIHMIpi:H«bT03. 
«C % fflPSp* s 3l!fe<£?)gtH]a5©^^S<J5:So Cti 

ao, *jaa8P«c, w3©«sa9tfRkatJBfcfl--# 
30 ^tvSo *mx't£tm{&£vxft&&m^x^z>ifiFjfiE 

^ff^^Sff^irc^xsct^T-gSo -msiz 
H^%ffiEm2 2bizmm<bm, mtmmm, mm 

[0 0 14] H6tt*»iBlC«aS«Si«5MKa©SB- 

^^^T'UY'r-a&So ^©Ma^^n^-f « 

mm bT ^ S o flhOSSEKfi^R Vlt««l t» isjar* » 
So mi«y (§y§?#fl9) C(tt«rs»ia«li:S«Wt:te 
■I - 5» 2S« 2 ©M{CJ±mm3fc^tlS bT^al 3 *s 

«&£*iTv>So Suiia«itt*'7^£ir*e.&S32Bj 

Si* 6 Sffl V vt *5 D s ^©±® C ttffl^^g 8 SWteffiH 
& (IStfli?^^) 7A^g^ftTir^So <S^« (tg 
*^F) 8(i-?©^®^S*f3- h (AR) T-«®^tl 
T U S o ang&tt 6CDTW:i±RGB fi lZ frfrtl tz 

so flJ4JC^$n5. *iat61H:3EK:i*|jiaiJ5*^-e* 
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9, iTot^ififi^^mmwm (Mfowm lot* 

•J-f ^ K7^;i/Aft£fA>£>ft4EiS]JBIl ltfM^T 
^©^2^2tt#7;M£ft£fa i e>ft!5-e©^ 

12 3 t?at>ftT43 5 , *©±fctti£tfcESMi 2 2 ASJK 

EJ:9ftM»3ftTU*. ^®ifi»S»JB2 2©±£tt£] 
©±K I T 0 ft ^ £ ft 4 jg^ftliSt®! 2 0 #JfM£ 

n-rv^So pbr*&2 ott^u-f 3. Kft£*»e>ft*Eiqj 

$12 lT-$t§2ftT04o iiuffl!l©Sg 1 ®K 1 £&m<D& 
2 SIS 2 CDP^{Cf«S 3 *H!H**nT 
[0 0 15] *HRh?>5?X* 2 4i±fci:^.«^hAy 

m fcfcitt^es'>y3>ftif*»e>ft5, y-h 

2 3 £tt3>*<7 h*— ;i/i^JE8£*lT:fe»K V— 
SSVKUW ^WffiCJBiUTVS. KU-f >«Sttfft 
§§©! 2 3 > ffii&SStJf 2 2 JSiXWmim 2 6 HHP Lfc 

fcn**ffi2 ottHwacft-aT^s. v-^«a (0 

r ) £ tt K^fi^-ft £©«^tt£E tiW&Z ti 51$ 
CftoT<^4o 

[0 0 16] t^2S«2ttX^- tf^^b 

TB>c^Lt* 0 , m%®mm*m&tz t *.« 3 a 

mCffflWSftTO S . r«H 3 ttE«r4tS2ffS#/.h;* ^ 
(An=0. 0 7 4) pIO*?r-ff^«aSffl^T 
t^4o :©^vf^ «y^rSS3tt±T©IE|piWl 1SV 
2 1 tcfc^Ty^;* hE(Sl£fiT^4o ±T©Wil 
0, 2 0HC«ESW*PfSi:y-f 7 
S3 0:SitiEfplK:^ff-rs. #S>5*&«Bu «£E«EPio 
ORf«S 3 36«»tR4:¥fflCft7T*»}JRfta^-rs. tt 

JfrP 8 ?|»B3fii:Slft b tm> {4*1M*£ 7 i:MH 3 £ 

5 . ifcft^iSC £#*t bTftfflMffi 7 C «fc D ± oRI 
«««il^(fi[fflSA*E3»CD-«*i: ft UT ^ 

[0017] hi 7 LT*&w<Dm-$mm*m.w 
* s o a^^fc tiH 6 c *f* l fc^-HM^j i: max- & 

$nfeffi»SSJ«2 2<>5|a»4±#i:-rS4:fct»C-* 



(5) 

tt0 2 CIlECS bfeii 5 T'$>5o 

[0018] H8ttit««**-r9tsc»ftaj««fiiia-e 

w-bra»*$sicb-r^*. «ft«jStt, fg2»«2 
t»j*£ft&ifi«E*M 2 2 meager- aft < 

©«j§7??£tt, Bl 3 C^Lfc» 

io [o o 1 9] hi 9 tt, ±M\stzm-mmm, m-mmw 

ftfbfeMB^ft^^;KZ)Si|g^[S3t{fig^--5S^T-S 
[0 0 2 0] 01 OttSa^SftmtobT^-5. tbttM 

s^©s»*tt3. o%t-&4 0 mmvitzm-otzn 

>h^^htt9. 2T-;Jd4, ^-HJjf6CTO«^rSa^Bf 
©£i«5#3 1. 8%^i^<ft^T*5t), d©il^T*3 
jo >h7^h*U0. 6Cftt>T^5. tURtWttflgB&jE 

tt^ >^A(cE^nfe[H]g|5<£±i*:i: bfcteiic5*fSftffi 
V^TV^5o ^©^ ^-*SS0lJtttWS^JCifc^IEB^|Sl 
©Slt** J S<ftt5, 3>b7^f©Ki(:ciM^T 

^ s. ^-ussFijtt aa^RFOsw*** 33. 5 

h77httll. 2^ft^TV^?)<. »z:sWfiWttIHa?* 

*fJlftfflO-C^5o d©^, IEM*[qI©SM*A s -Jli« 
30 <ft-^TV>4o 
[0 0 2 1] 

[igBJioa&m] SMSs^BT-ttfTW^-^ep 

fi!iJ^)i:lRiajS©=f>h7^h (lOJfiLh) A s S^nxv> 

4 o ^e©^«c ttH^ 4 ^ e i: m o ^hs^^^st s 

4 0 IP*., S^B#©i^^Slt^i:ll*^B#©fg^Sf>f 

*tfii$n4o d©^tctt, A*r^©fjffl^j*ftii5i*4 

>h7^hft 1 0UJ.±t:-r4di:* s T-#4o X, ^^f^ 

.40 7-L/-r^^;Kcitig7t* s A^bfca^> AStftfcHtfc 
*;u©«®si* t^^^ortSBSfj^aft 5 ^ 

tffe^Tmt < <ft4o M(f#tt^«M?HC^©IESI** 
|qI^jS : £®tt4^d s S4o *^BJ{3<tntt, MiScS*f 
HCja«SWft«»SJKJ«bTV^S^ ^©^M®A^© 
SI*ttAJW^I4:tt«ft4«Cft D , ^0ii»©ftlr^tt3B 
T-b*^ft*B«4l,>ilft&1.4di:3t) s T'^4o ^4«ji 

h ©SV 4 SIST- * 4 . 

so [HS©fS#ftiiB^] 
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0T*fc-S o 

[02] ^mmi^mmMmcD^m^m^-rocm 

[04] ixMmm*&m(D-f&fttemf&zm?m£$)-& 
[05] *^t#ss«sa^a©«^j&^t« 

[06] *^BJ(C^SS«Sa^MCDm-^SSgfiJf^ 



10 



10 

[07] *^tj^5StifMa^S©^-^M#!i&^ 

[0 8] si*a^^ao##^j^^-r»f®0TfeSo 

[0 9] StifS3t^S©i¥ffi£^3^;fe£££7fs-f 

«^;0T-fe5 a 
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